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(54) Optical recording medium and disc cartridge 



(57) An optical recording medium is provided 

Virhich has a sulsstrate and a signal recording layer 
provided on the substrate and in which an information 
signal is recorded in the form of microscopic pits. A 
light beam is focused on the signal recording layer and 
some change of the light beam carried by a return light 
from the signal recording layer is detected to read the 
information signal recorded on the signal recording 
layer. The optical recording medium has a diameter of 
65 mm or less and a thickness of 0.4 to 0.7 mm. An 
information signal recording area extends outwardly 
from a radial position of 12.5 mm or less from the 
center of the medium. The ratio in area between the 
information signal recording area and non-signal 
recording area is 3.4 or more. The storage capacity of 
this medium is 2 gigabytes or more. The optical 
recording medium has formed at the center thereof a 
center hole around which an annular table-abutment 



convexing to one side of the medium is formed. A 
magnetic-clamping hub is installed in the center hole 
and thus the medium is magnetically clamped to a 
rotation driving mechanism of an optical recording 
and/or reproducing apparatus. The compactness and 
high density of recording of the optical recording 
medium will contribute greatly to a further compact 
structure of a recording and/or reproducing apparatus 
in which the medium is to be used. 




FIG.4 



Description 



RELATED APPLICATION DATA 

[0001] The present application clainns priority to Japanese Patent Application No. P11-176029, the disclosure of 
which is fully incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to an optical recording medium including a suljstrate and a signal 
recording layer provided on the substrate and in vMch an information signal recorded on the signal recording layer 
is reproduced optically or by detecting a change of the reflected light focused onto the signal recording layer, and 
to a disc cartridge encasing the optical recording medium. 

[0003] As one of the conventional recording media for audio and video Information, optical discs, from which 
recorded information is read using a light beam or to which information is written using a light beam, are widely 
used. Since such an optical disc Is formed from a single plate-like substrate, It can easily be handled and has a 
larger storage capacity than other recording media such as magnetic tapes, etc. Therefore, the optical discs are 
widely used as media for recording audio and video Information, computer-processed data, etc. 
[0004] Information processing units, such as computers, have been designed more and more compact with an 
increasingly smaller internal space of installation for a recording and/or reproducing apparatus using an optical 
recording medium such as an optical disc or the like. That is, there is a demand for a smaller design of such a 
recording and/reproducing apparatus. 

[0005] There are various types of portable or carry-on recording and/or reproducing apparatuses for recording 
and/or reproduction of audio and video information. For a higher portability, it is also demanded that the 
apparatuses be of a more compact design. 

[0006] For such a smaller recording and/or reproducing apparatus, a recording medium used in the apparatus 
should be correspondingly smaller while having a larger storage capacity. 

SUMMARY OF THE INVENTION 

[0007] It Is therefore an object of the present Invention to provide a novel optical recording medium designed 
smaller while having a larger storage capacity, and a disc cartridge in which Vne optical recording medium is encased. 
[0008] It is another object of the present invention to provide an optical recording medium having a larger 
storage capacity while contributing to a more compact design of a recording and/or reproducing apparatus in which 
the optical recording medium Is used, and a disc cartridge encasing the optical recording medium. 
[0009] It Is a further object of the present invention to provide an optical recording medium designed smaller 
and positively mountable on a rotation driving mechanism to be rotataUe along virith the rotation driving mechanism, 
and a disc cartridge encasing the optical recording medium. 

[0010] In an embodiment, an optical recording medium according to the present Invention includes a substrate 
and a signal recording layer provided on the sulsstrate, an information signal being recorded on the signal recording 
layer. The optical recording medium has a diameter of 65 mm or less and a thickness of 0.4 to 0.7 mm. An information 
signal recording area extends outwardly from a radial position of 12.5 mm or less from the center of the medium. A 
ratio between the information signal recording area and a non-recording area is 3.4 or more. A storage capacity Is 
at least 2 GB (gigabytes) or more, 

[0011] The above optical recording medium has formed at the center thereof a center hole around which there is 
formed an annular table-abutment being convex to one side of the medium and in which a hub or clamping plate is 
fixed. 

[0012] In an embodiment, an optical recording medium according to the present invention includes a substrate 
and a signal recording layer provided on the substrate, wherein an information signal recorded on the signal 
recording layer is reproduced bv detecting a change of the reflected light focused onto the signal recording layer. 
The optical recording medium has a diameter of over 38 mm and under 52 mm and a thickness of 0.4 to 0.7 mm. An 
Information signal recording area extends outvi^rdly from a radial position of 12.5 mm or less from the center of the 
medium. A storage capacity is at least 1 GB or more. 

[0013] The above optical recording medium has formed at the center thereof a center hole around which there is 
formed an annular table-abutment being convex to one side of the medium and in which a hub or clamping plate is 
fixed. 

[0014] In an embodiment, an optical recording medium according to the present invention has an annular table- 
abutment for placement on a disc table of a rotation driving mechanism, and a hub which Is to be attracted by a 
magnet disposed on the disc table, whereby the medium can be rotated along with the disc table. 
[0015] In an embodiment, an optical recording medium according to the present invention Is a read-only optical 
recording medium. It includes a substrate, formed to a thickness of 0.4 to 0.6 mm by Injecting resin within a mold 
prepared by stamping a stamper having formed thereon a pit pattern In which the recording track pitch and smallest- 
pit length are about 1.4 times larger than those in a first optical recording medium with a storage capacity of at 
least 2 GB including a substrate, and a signal recording layer pro\ided on the substrate, and in which information 
signal recorded on the signal recording layer is reproduced bif detecting a change of the reflected light focused 



onto the signal recording layer; and a light-transparent sheet which is 0.05 to 0.1 mm in thickness and having on 
one side thereof a pit pattern, formed by thermally stamping a pit-pattern stamper, where a signal recording layer 
is formed. In the optical recording medium, the substrate and sheet are joined to each other with their respective 
pit- pattern sides placed in a face-to-face relation through a light-transparent layer of 20 to 35 \im. The first 
optical recording medium having a diameter of 65 mm or less and a thickness of 0.4 to 0.7 mm, an information signal 
recording area defined thereon extending outwardly from a radial position of 12.5 mm or less from the center of the 
medium, a ratio in diametrical length of 3.4 or more between the information signal recording area and a non- 
recording area, and a storage capacity of at least 2 GB. It has a diameter of 65 mm or less and a thickness of 0.4 
to 0.7 mm. An information signal-recorded area defined thereon extends outwardly from a radial position of 12.5 mm 
or less from the center of the medium. A storage capacity is a half or less of that of the first optical disc 
recording medium. 

[0016] In an embodiment, the optical recording medium is a read-only type. It has a diameter of over 38 mm and 
under 52 mm and a thickness of 0.4 to 0.7 mm. An information signal recording area extends outwardly from a radial 
position of 12.5 mm or less from the center of the medium. 

[0017] In an embodiment, a disc cartridge according to the present invention comprise an optical disc including 
a substrate; a signal recording layer provided on the substrate and in which an Information signal recorded on the 
signal recording layer Is reproduced by detecting a change of the reflected light focused onto the signal recording 
layer, the optical disc having a diameter of 65 mm or less and a thickness of 0.4 to 0.7 mm, an information signal 
recording area defined thereon extending outwardly from a radial position of 12.5 mm or less from the center of the 
optical disc, a ratio of 3.4 or more between the information signal recording area and a non-signal recording area, 
and a storage capacity of at least 2 GB or more; and a rectangular cartridge in which the optical disc is encased. 
In the disc cartridge, a writing and/or reading access opening is formed in a side thereof to which an optical 
pickup to focus a light beam on at least the optical disc is opposite through which a radially extending portion of 
the optical disc is exposed, and a central opening Is also formed through which a center hole formed at the center 
of the optical disc is exposed. The uniting and/or reading access opening is formed deviated to one lateral side 
from the middle point of the front side of the cartridge. 

[0018] In an embodiment, a disc cartridge according to the present invention encases an optical disc including 
a substrate and a signal recording layer provided on the substrate, and In which an information signal recorded on 
the signal recording layer is reproduced by detecting a change of the reflected light focused onto the signal 
recording layer. In an embodiment, a disc cartridge has a diameter of over 38 mm and under 52 mm and a thickness of 
0.4 to 0.7 mm. An information signal recording area extends outwardly from a radial position of 12.5 mm or less from 
the center of the medium. Its storage capacity is at least 1 GB. 

[0019] A disc cartridge according to the present invention encasing the above-mentioned read-only optical disc 
has a reading access opening formed only in a lower half. 

[0020] These objects and other objects, features and advantages of the present Intention will become more 
apparent fi'om the folk>wing detailed description of the preferred embodiments of the present invention v/hen taken in 
conjunction with the accompanying dravwngs. 

DESCRIPTION O F THE PPAWINGS 

[0021] 

FIG. 1 is a perspective view of a first optical disc according to the present invention, showing the upper side thereof. 
FIG. 2 Is a perspective view of the optical disc in FIG. 1 , shovwng the rear side thereof. 
FIG. 3 is a sectional view of the optical disc in FIG. 1 . 

FIG. 4 is a sectional view of the optical disc in FIG. 1, set on the rotation driving mechanism of a disc 
recording and/or reproducing apparatus. 

FIG. 5 is a sectional view of the optical disc in FIG. 1, showing the signal recording layer. 

FIG. 6 schematically illustrates reading of information signal recorded on the optical disc in FIG. 1. 

FIG. 7 is a sectional view of a second optical disc according to the present invention. 

FIG. 8 is a sectional view, enlarged in scale, of a third optical disc according to the present invention, this 
optical disc being of a read-only type. 

FIG. 9 schematically illustrates the process of manufacturing a sheet from which the read-only optical disc is 
produced. 

FIG. 10 is a sectional view of the read-only optical disc, shoving how the substrate and sheet thereof are 
joined together. 



FIG. 1 1 is a sectional view of An embodiment of the read-only optical disc according to the present Invention. 
FIG. 12 is a perspective view of a first disc cartridge in which the first optical disc is encased. 
FIG. 13 is a perspective view of the first disc cartridge, showing the rear side thereof. 
FIG. 14 is a perspective view of a second disc cartridge encasing the second optical disc. 
FIG. 15 is a perspective view of the second disc cartridge, showing the rear side thereof. 

FIG. 16 is a plan view of an adapter used to allow the second disc cartridge to have same dimensions as the 
first disc cartridge. 

FIG. 17 is a sectional view of the adapter in FIG. 16. 

FIG. 18 is a plan view of the second disc cartridge set in the adapter. 

FIG. 19 is a perspective view of an optical recording and/or reproducing apparatus in which the optical disc 
according to the present invention is used. 



DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS 

[0022] Referring to FIGS. 1, 2 and 3, there is schematically illustrated a first optical disc according to the present 
invention. The optical disc is generally indicated w^th a reference 1. As shown, the optical disc 1 includes a 
substrate 2 made of glass or a light-transparent synthetic resin such as polycarbonate resin to be 65 mm or less in 
diameter and 0.4 to 0.7 mm in thickness, and having a signal recording layer formed on one side thereof. 
[0023] More specifically, the optical disc 1 consists of the sut)strate 2 made of polycarbonate resin to have a 
diameter R, of 64 mm and a thickness D, of 0.6 mm as shown in FIG. 3. The substrate 2 has formed therein at the 
center thereof a center hole 3 having a diameter Rj of 8 mm. The substrate 2 has formed around the center hole 3 an 
annular table-abutment 4 being convex to one side of the substrate 2. The table-abutment 4 is to be placed on a disc 
table of a rotation driving mechanism in an optical recording and/or reproducing apparatus In which the optical disc 
1 is set. The table-abutment 4 has an outside diameter R3 of 14 mm, and is convex approximately D2 equal to the 
thickness Di of the substrate 2 from one side of the latter. 

[0024] There is provided at the center of the substrate 2 a magnetic clamping hub 5 to close the center hole 3. 
The hub 5 is formed from a thin plate of a magnetic metal such as iron. As shown in FIG. 3, the hub 5 consists of a 
depressed portion 6 formed at the center thereof for fitting into the center hole 3, and a flange portion 7 formed 
around the depressed portion 6 for fixing to the substrate 2. The depressed portion 6 thus has the form of a 
bottomed cylinder. The depressed portion 6 has formed therein at the center thereof a spindle hole 8 in which a 
spindle of the rotation driving mechanism engages. The spindle hole 8 has a diameter R4 of 2.0 mm. The table- 
abutment 4 is concaved as indicated with a reference 9 in its convexing direction. 

[00251 As shown in FIG. 3, the hub 5 is secured to the substrate 2 vwth the depressed portion 6 thereof fitted in 
the center hole 3 of the substrate 2 and the flange portion 7 engaged in the concavity 9 of the substrate 2. The hub 
5 is fixed at the flange portion 7 thereof in the concavity 9 with an adhesive. Also as seen from FIG. 3, the hub 5 
is fixed to the substrate 2 so that a lower surface 6a of the depressed portion 6 positioned at the side of the 
table-abutment 4 vAW not protrude from a lower surface 4a of the table-abutment 4. That is, the height of the hub 5 
from the lower surface 6a of the depressed portion 6 to the flange portion 7 is designed smaller than the thickness 
of the table-abutment 4 of the substrate 2. 

[0026] As described above, the optical disc 1 includes the substrate 2 provided virtth the table-abutment 4 and 
hub 5 is set on a rotation driving mechanism 11 of an optical recording and/or reproducing apparatus as shown in 
FIG. 4. The rotation driving mechanism 11 consists of a spindle motor 12, a spindle 13 driven the motor 12, and a 
disc table 14 fixed at an end of the spindle 13 rotatably wnth the spindle 13. The disc table 14 has a disc-abutment 
15 formed along an outer circumference thereof and a concavity 16 formed inside the disc-abutment 15 and in which an 
annular magnet 17 is fixed. The magnet 17 is secured to be flush with an upper surface 15a of the disc-abutment 15 
or not to protrude from the disc-abutment surface 15a. The optical disc 1 is set on the disc table 14 by placing the 
table-abutment 4 on the disc-abutment 15 with the spindle 13 fitted into the spindle hole 8 of the hub 5. The hub 5 
of the optical disc 1 is attracted by the magnet 17 and is thus securely held on the disc table 14. Thus the optical 
disc 1 can be rotated along with the disc table 14. 

[0027] The spindle 13 is formed to have generally a same diameter as the spindle hole 8 so that the center of 
rotation of the optical disc 1 can coincide with the axis of the spindle shaft 13 for correct setting of the optical 
disc 1 on the disc table 1 4. 

[0028] As aforementioned with reference to FIG. 3, the hub 5 is fixed to the substrate 2 so that a lower 
surface 6a of the depressed portion 6 positioned at the side of the table-abutment 4 vtnll not protrude from the 
lower surface 4a of the table-abutment 4. Therefore, when the optical disc 1 is set on the disc table 14, it will be 
in the vicinity of, but not in contact with, the magnet 17. Since the hub 5 is placed in the vicinity of the magnet 



17. the optical disc 1 is attracted toward the disc table 14 by a large magnetic attractive force and thus can be 
rotated along with the disc table 14. When the optical disc 1 is set on the disc table 14, the hub 5 will not be in 
contact with the magnet 17, so that no excessive attractive force will act on the hub 5 and hence the optical disc 1 
can easDy be set onto or removed from the disc table 14. 

[0029] Since the hub 5 is secured to the substrate 2, for the depressed portion 6 thereof to be positioned at 
the side of the table-abutment 4, the spindle 13 can be engaged in the spindle hole B of the hub 5 to a sufficient 
amount even if its protruaon from the disc table 14 is small. For example, if the spindle 13 is provided with a 
taper centering end portion 8a as shown in FIG. 4, it can be formed to such a height that it will not protrude from 
the optical disc 1 and can center the latter. By forming the spindle 13 to a limited length or height, the rotation 
driving mechanism 1 1 can be designed to have a limited height and hence a recording and/or reproducing apparatus 
using the low rotation driving mechanism 1 1 can be designed thinner. 

[0030] The magnet used in the conventional magnetically clamping rotation driving mechanism has a strength 
BHmax of about 30 MG oersteds. In this embodiment, the optical disc 1 includes the substrate 2 made of polycarbonate 
resin to have the diameter R., of 64 mm and thickness D, of 0.6 mm. To keep the optical disc 1 magnetically clamped 
to the disc table 14 from easily being separated flrom the disc table 14 even when the latter is applied with a shock, a 
magnetic attractive force of 120 g or so is required. With such an attraction, the optical disc 1 can be rotated 
together with the disc table 1 4 even at a rotating speed of 4,000 rpm or more. 

[0031] To obtain such a magnetic attractive force using the magnet used in the conventional rotation driving 
mechanism, the hub 5 should have a surface of 8 mm or so in diameter to be attracted by the magnet. Also, to hold 
the optical disc 1 having the diameter of 64 mm horizontally on the disc table 14, the annular table-abutment 
surface 4a around the hub 5 should be 2.6 mm or so v^/ide. However, It is difficult for the reason of molding 
technique to form the table-abutment 4 convex to one side of the substrate 2 and having a high flatness over its 
whole lower surface 4a to every comers. More specifically, a range of 0.2 mm or so on either end of the table- 
abutment 4 cannot be counted as the table-abutment surface 4a. Taking these Actors in consideration, the table- 
abutment 4 should be formed to a diameter of at least 14 mm or so in case the hub 5 of 8 mm or so in diameter, vi/hich 
is to be attracted by the magnet 17, is disposed at the center of the table-abutment 4 and inside the lower or table- 
abutment surface 4a of 2.6 mm or so in diameter. 

[0032] As having been described above, the optical disc 1 has formed at the center thereof the table-abutment 4 
convex to one side of the substrate 2 and In which the hub 5 is to be fixed. Further the optical disc 1 has a signal 
recording layer 21 formed on the other side of the substrate 2 as shown in FIG. 5, for example. The signal recording 
layer 21 consists of a recording layer 22, auxiliary recording layer 23, non-magnetic layer 24 and perpendicular 
magnetic layer 25 stacked in this order on the substrate 2. 

[0033] The recording layer 22 is formed from a film of a material, such as GdFeCo alloy, having a magnetic axis 
parallel to the layer surface at room temperature and which will be magnetized in a direction perpendicular to the 
layer surface at a temperature approximate to a reading temperature attained when heated with a light beam focused 
thereon for reading an information signal recorded on the optical disc 1. The auxiliary recording layer 23 is 
provided to Improve the reading resolution and thus the reading characteristic and is formed from a film of a 
material, such as GdFe alloy, having a Curie temperature approximate to the reading temperature attained when heated 
wnth the reading light beam, having a magnetic axis parallel to the layer surface before it is heated up to the 
Curie temperature, and losing the magnetic axis parallel to the layer surface after it is heated up to a higher 
temperature than the Curie temperature. More parBcularty, at a lower temperature than the Curie temperature, the 
recording layer 22 has a switched connection with the auxiliary recording layer 23 and thus has an intra-plane 
magnetized status in which the direction of magnetization is parallel to the layer surface. On the other hand, at a 
temperature higher than the Curie temperature, the auxiliary recording layer 23 loses the direction of magnetization 
and thus the recording layer 22 has a magnetostatic connection with the perpendicular magnetic layer 25 and is 
perpendiculariy magnetized in the magnetized direction of the recording magnetic layer 25. 

[0034] The non-magnetic layer 24 is provided to reduce the influence of the recording layer 22 on the recording 
magnetic layer 25 when an information signal is written to the recording magnetic layer 25. It is formed from an AIN 
or SiN film, for example. 

[0035] The recording magnetic layer 25 is an amorphous ferromagnetic layer of which the magnetic easy axis is 
perpendicular to the layer surface. It Is formed from a film of an amorphous ferromagnetic material having a large 
coercive force at room temperature and a Curie point approximate to 200°C, such as a TbFeCo alloy or a TbFeCo alloy 
to which an element of the fourth group such as Cr is added in a very small amount. 

[0036] The signal recording layer 21 constructed as described above has a reflective metal layer 26 formed 
thereon. The reflective metal layer 26 is made of a high reflectivity, nonmagnetic metal to reflect 70% or more of 
the light beam incident upon the optical disc 1. This material should preferably be a good thermal conductor such as 
Al, Au, Ag or the like. The reflective metal layer 26 is protected by a protective layer 27 of a photo-cuiing resin 
or the like formed on the reflective metal layer 26. 

[0037] To write an information signal to the signal recording layer 21 of the optical disc 1 constructed as 
above-mentioned, pulse-irradiated magnetic modulation is used in which a light beam is pulsed for each recording 
data clock to modulate the recording magnetic field according to the recording data. This technology enables a 
higher density of recording than the conventionally used light intensity modulation. More specifically, writh the 
pulse-irradiated magnetic modulation, pits having a same shape as a beam spot focused by an objective lens on the 
signal recording layer 21 are written to overlap one on the other on the recording magnetic layer 25, wrhereby an 
information signal can be recorded beyond an optical limit depending upon a light spot distribution (x/NA) determined 
from a relation between a vi/avelength x of a light beam generated in the light intensity modulation and a numerical 



aperture NA of the objective lens by which the light beam is focused onto the signal recording layer. 
[0038] To write an information signal using pulse-irradiated magnetic modulation, a light beam of 380 to 420 nm 
or 630 to 670 nm in wavelength x is used. An objective lens having a numerical aperture NA of 0.5 to 0.7 is used to 
focus the light beam onto the signal recording layer. Recording tracks with a pitch of 0.3 to 0.55 pm are formed to 
write the information signal along them and with a pit length of 0.1 to 0.22 (jm/bit 

[0039] When the numerical aperture NA of the objective lens is 0.6 and the working distance between the 
objective lens and optical disc 1 is 1.1 mm, a light beam emitted from a semiconducfive laser and formed to be a 
parallel light incident upon the objective lens has a diameter of 3 mm. In this case, the objective lens upon which 
the parallel light of 3 mm in diameter is incident should have a diameter of 4 mm. Thus, a lens bobbin supporting 
the objective lens has to be 5 mm or more in diameter. To control the focusing and tracking of the laser beam 
outgoing from the objective lens supported by the lens bobbin and which scans the signal recording area of the 
optical disc 1, the lens bobbin is installed on a biaxial actuator which drives to move the objective lens in a 
focusing direction parallel to the optical axis of the objective lens and in a tracking direction perpendicular to 
the optical axis. Therefore, a space of about 1 .5 mm for part installation has to be provided outside the lens bobbin. 
[0040] The optical disc 1 has the table-attachment 4 of 14 mm or so in diameter provided at the center thereof 
The recording and/or reproducing apparatus has disposed therein the disc table 14 having generally the same size as 
the table-attachment 4 and on which the table-attachment 4 is to be mounted. When the optical disc 1 constructed as 
mentioned above is scanned vnth a light beam emitted from an optical pickup unit using the objective lens of 4 mm in 
diameter, the center of the light beam can be moved to a radial position of 1 1 mm near the lead-in area of the 
optical disc 1. That is, the light beam cannot be irradiated to an inner area having a diameter Rg of 22 mm. Therefore, 
the optical disc 1 has an information signal recording area defined outside the inner area having the diameter Rj of 22 
mm. 

[0041] To assure accurate optical read, by a light beam, of an information signal recorded as magneto-optical 
signal in the information signal recording area, a birefringence by the substrate 2 has to be 30 nm or less for 
reciprocation of the light beam. Therefore, the information signal recording area is defined outside the inner area 
having the diameter Rj of 22 mm and in which the birefringence of light beam indicated upon the substrate 2 is 
assured to be less than 30 nm for reciprocation. 

[0042] As shovm in FIG. 3, the optical disc 1 has a signal recording area extending outvrardly from a radial 
position of 12. 5 mm or less from the center of the optical disc 1, namely, from a diametrical position Rg of 25 mm or 
less, to positively write a maximum amount of an information signal to the optical disc 1 and also to positively read a 
recorded information signal from the optical disc 1. 

[0043] More specifically, the optical disc 1 has defined thereon an audio and video information signal 
recording area of which the inside diameter Rg is 24.5 mm and the outside diameter R/ is 61 mm. Further, on the 
optical disc 1 are fornied, inside the signal recording area, an area In which control signals, etc., which are used 
for information signal write to and read from the optical disc 1, are recorded, and, outside the signal recording 
area an area in which control signals, etc., which are indicative of the end of the signal recording area, are recorded. 
[0044] In the optical disc 1 constructed as in the above, the ratio between the information signal recording 
area and non-information signal recording areas is 3.4 or more. 

[0045] If pulse-irradiated magnetic modulation Is adopted with the optical disc 1 according to the present 
invention, use of a light beam of 400 nm in wavelength x permits to recording of record 4 gigabytes or more of an 
information signal, while use of a light beam of 660 nm In wavelength x permits to recording of 2 gigabytes or more of 
an information signal. 

[0046] Since it is possible to record 2 gigabytes or more of an information signal on the optical disc 1, 
conventionally proposed signal compression technology can be used to record many pictures. For example, the JPEG 
standard can be used to record 200 or more still pictures, and the audio coding technique included in the MPEG2 
standard can be used to record aii MPEG2 moving picture (transfer rate of 8 Mbps) for more than 30 min along with 
sound. 

[0047] To read an information signal recorded on the optical disc 1 using pulsennradiated magnetic modulation 
as described above, a light beam L, is in-adiated to the optical chic 1 through the substrate 2 as shown in FIG. 6. 
When the light beam L, is irradiated to the optical disc 1, a portion of a recording layer 22 formed from a GdFeCo 
alloy film on which the light beam L, is focused is heated to a higher temperature than predetermined. A portion of 
the auxiliary recording layer 23 formed from the GdFe alloy film on which the light beam L, is focused is heated to a 
higher temperature than the Curie temperature and loses the direction of magnetization. As a result, the heated 
portion of the recording layer 22 has a magnetostatic connection with the recording magnetic layer 25 and is 
perpendiculariy magnetized in the magnetized direction of the recording magnetic layer 25 as shown in FIG. 6A. The 
surrounding of the perpendiculariy magnetized portion of the recording magnetic layer 25 keeps an intra-plane 
magnetized status In which the magnetic axis is parallel to the layer surface to function as a mask 29 in which no 
Kerr effect will take place while the perpendicularly magnetized portion functions as an aperture 30 for the light 
beam L, j^j-jj^g^f ^,pQn recording magnetic layer 25, as shown in FIG. 6B. Thus, since only the portion of the 
recording layer 22 on which the light beam L, is focused is perpendiculariy magnetized along the magnetized direction 
of the recording magnetic layer 25, it is possible to read, with high resolution, an Information signal recorded in 
the form of microscopic pits 32 on recording tracks 31 formed with a small pitch on the optical disc 1. 
[0048] In this embodiment, the first optical disc 1 has the diameter R, of 64 mm and the thickness D, of 0. 6 mm. 
However, the present invention is not limited to these dimensions, but the diameter may be increased up to 65 mm. 



The diameter R, may be 65 mm or less so long as an intended storage capacity can be attained. Also, the 
thickness D, optical disc 1 may appropriately be selected from a range of 0.4 to 0.7 mm depending upon the 

wavelength of a light beam used to write and/or read the information signal. 

[0049] In addition to the first optical disc 1 as described in the foregoing, the present invention provides 
also another embodiment of an optical disc. 

[OOSO] Referring now to FIG. 7, there is schematically illustrated a second optical disc according to the 
present invention. The optical disc is generally indicated v^ a reference 41. This optical disc 41 can be used In 
an optical recording and/or reproducing apparatus In which the aforementioned optical disc 1 can also be used. The 
optical disc 41 has the same construction as the optical disc 1 except for Its outside diameter. Therefore, the same 
or similar elements as or to those of the optical disc 1 are Indicated with the same or similar references and will 
not further be described. 

[0051] The optical disc 41 Is formed to have a diameter of more than 38 mm to less than 52 mm and a thickness 
of 0.4 mm to 0.7 mm. More specifically, the optical disc 41 has a diameter R,, of 50 mm as shown in FIG. 7. The 
optical disc 41 comprises a substrate 42 formed from glass or a light transparent polycarbonate resin having a 
signal recording layer formed on one side thereof. 

[0052] The substrate 42 of the optical disc 41 Is formed from a polycarbonate resin to have the diameter R,i of 50 
mm and a thickness D,, of 0.6 mm as shown in FIG. 7. The substrate 42 has formed at the center thereof a center 
hole 3 having a diameter Rj of 8 mm as In the optical disc 1. The substrate 42 has formed around the center hole 3 
an annular table-abutment 4 being convex to one side of the substrate 42. There is provided at the center of the 
substrate 42 a magnetic clamping hub 5 to close the center hole 3 as in the optical disc 1. As shown, the hub 5 
consists of a depressed portion 6 formed at the center thereof. The depressed portion 6 has formed therein at the 
center thereof a spindle hole 8 In which engages a spindle of a rotation driving mechanism. The spindle hole 8 has a 
diameter R4 of 2.0 mm. As In the optical disc 1, the hub 5 is fitted at the depressed portion 6 thereof In the 
center hole 3 of the substrate 2, and the table-abutment 4 Is concaved as indicated with a reference 9 in its 
convexing direction. The hub 5 has a flange 7 formed around the depressed portion 6 thereof and which is to be 
engaged In the concavity 9 of the substrate 42. 

[0053] The substrate 42 has provided on the other side thereof, opposite to that where the table-abutment 4 Is 
formed, a signal recording layer 21, which is similar to that in the optical disc 1. 

[0054] To write an audio and video information signal to the signal recording layer 21 of the optical disc 41, 
constructed as above-mentioned, pulse-irradiated magnetic modulation, in which a light beam is pulsed for each 
recording data clock to modulate the recording magnetic field according to the recording data, is adopted as vi/ith 
the optical disc 1 . 

[0055] As In the optical disc 1, the optical disc 41 has the table-attachment 4 provided at the center thereof 
as mentioned above. The recording and/or reproducing apparatus, which is compatible with both the optical discs 1 
and 41, has disposed therein a disc table 14 having the generally same size as the table-attachment 4 and on which 
the table-attachment 4 Is to be mounted. Thus, the optical pickup unit compatible with the optical disc 1 will be 
used with the optical disc 42. Therefore, similarly to the optical disc 1, the optical disc 41 will have formed 
thereon an Information signal recording area extending outwardly from an inside diameter R5 of at least 22 mm. Namely, 
the optical disc 41 has a signal recording area extending outwardly from a radial position of 12.5 mm or less from 
the center of the optical disc 41, namely, from a diametrical position R9 of 25 mm or less, as shown in FIG. 7, to 
positively write a maximum amount of information signal. 

[0056] More specifically, the optical disc 41 has defined thereon an audio and video information signal 
recording area of which the inside diameter R9 Is 24.5 mm and the outside diameter is 46.5 mm. Further, on the 
optical disc 41 are formed. Inside the signal recording area, an area in which control signals, etc., which are used 
for information signal write to and read from the optical disc 1, are recorded; and, outside the signal recording 
area, an area in which control signals, etc., which are indicative of the end of the signal recording area, are recorded. 
[0057] If pulse-irradiated magnetic modulation is adopted with the optical disc 41 according to the present 
Invention, use of a light beam of 400 nm In wavelength x permits recording of 2 gigabytes or more of an Information 
signal, while use of a light beam of 660 nm In wavelength X permits recording of 1 gigabytes or more of an 
information signal. 

[0058] To read an Information signal recorded on the optical disc 41 using the pulse-irradiated magnetic 
modulation as described in the above, the same method as that for reading an information signal recorded on the 
optical disc 1 is adopted. 

[0059] In the second embodiment, the second optical disc 41 has the diameter R„ of 50 mm and the 
thickness D,, q g assure an intended storage capacity of the optical disc 41, however, the diameter R,, may 

appropriately be selected from a range of 38 to 52 mm while the thickness D,, may appropriately be selected from a 
range of 0.4 to 0.7 mm depending upon the wavelength of a light beam used for write and/or read of an Information 
signal. 

[0060] In the foregoing, the first and second optical discs 1 and 41 according to the present invention have 
been described. Each of the optical discs 1 and 41 has only a single signal recording layer on each of the 
substrates 2 and 42. However, in case the optical discs 1 and 41 are read-only optical discs, two or more signal 
recording layers may be formed on each of the substrates 2 and 42. 

[0061] Referring now to FIG. 8, there is schematically displayed a third optical disc, which is a read-only 



optical disc having two signal recording layers. The optical disc is generally indicated with a reference 111. The 
optical disc 111 is formed to have the same size as the first optical disc 1. Its diameter is 65 mm or less and its 
thickness ranges from 0.4 to 0.7 mm. 

[0062] Similar to the optical disc 1, the optica! disc 111 may have a diameter of up to 65 mm. It may have a 
diameter of 65 mm or less depending upon an intended storage capacity. Also the optical disc 1 1 1 is formed to have 
a thickness appropriately selected from a range of 0.4 to 0.7 mm according to the vravelength of a light beam used to 
read an information signal recorded on the optical disc 111. 

[0063] As shown in FIG. 8, the third optical disc 111 comprises a substrate 112 formed from a light-transparent 

* synthetic resin such as polycarbonate. The substrate 112 is formed to have a diameter of 65 mm or less and a 
thickness ranging from 0.4 to 0.7 mm. It has preformed on one side thereof a pit pattern 113 that is a pattern 
of very small convexities and concavities. That is to say, the substrate 112 is formed by injecting a molten 
polycarbonate into a mold in which there is disposed a stamper having formed thereon a pattern of convexities and 
concavities corresponding to the concavities and convexities, respectively, on the pit pattern 113. As shown in FIG. 

fO 8, the substrate 112 has a first signal recording layer 114 formed along the pit pattern 113 on one side Oiereof 
where the pit pattern 113 is formed. The first signal recording layer 114 is formed from a translucent silicon film 
such as SisN^, SiOj or the like which allows to pass a predetermined amount of a light beam irradiated through the 
sutistrate 112 while reflecting a predetermined amount of the light beam. The first signal recording layer 114 
consists of more than one silicone film of SijNj, SiOj or the like stacked one on the other to a thickness D22 of 100 to 
500 nm. The silicon films of SijN^, SiOj or the like are produced by vacuum deposition or sputtering. 
[0064] In this read-only optical disc 111, the pit pattern 113 formed on the substrate 112 is formed with a 
track pitch about 1.4 times larger than that of the recording tracks formed on the optical discs 1 and 41. Also, the 
minimum length of the pits included in the pit pattern 1 13 is about 1.4 times larger than those in the optical discs 1 and 
41. That is, in the read-only optical disc 111, the track pitch of the recording tracks is 0.4 to 0.77 \im and pit 
length is 0.14 to 0.31 pm/bit. Therefore, the recording tracks can be formed by injection molding of a synthetic resin. 

20 [0065] When formed to sizes for the discs 1 and 41, respectively, the stamper prepared with the above-mentioned 
track pitch and shortest pit length will provide a pit pattern being a half of that recorded on the optical discs 1 
and 41. The pit pattern will result in a storage capacity of the substrate 112 that is also a half of that of the 
discs 1 and 41. Therefore, when the stamper in consideration is used to form the optical disc 111 in a size 
corresponding to that of the discs 1 and 41, the amount of information recordat>le on this optical disc 111 will be a 
half of that recordable on the optical discs 1 and 41. 

25 [0066] In the optical disc 111, the substrate 112 has a center hole 3 formed at the center thereof, as in the 
optical discs 1 and 41. The substrate 112 has formed around the center hole 3 and on a side thereof, opposite to the 
side on which the signal recording layer 114 is formed, an annular disc-abutment 4 convexing away from the signal 
recording layer 114. Further, a magnetic-clamping hub 5 is provided at the center of the substrate 112 to close the 
center hole 3, as in the optical discs 1 and 41 . 

[0067] To the first signal recording layer 114 on the substrate 112 of the optical disc 111, there is Joined a 
30 sheet 116 fonned suffidentiy thinner than the substrate 112 and having preformed on one side thereof a pit pattern 
115 being a pattern of very small concavities and convexities corresponding to information signals. There is 
provided between the first signal recording layer 114 and sheet 116 a light-transparent layer 117 made of a light- 
transparent ultraviolet-curable synthetic resin. 

[0068] The sheet 116 is formed from a light-transparent synthetic resin such as polycarbonate to a 

35 thickness D23 p gg ^^ q j^^g pattern 115 formed on one side of the sheet 116 is formed by thermally 

stamping a pattern formed on a stamper and consisting of convexities and concavities corresponding to the 
concavities and convexities, respectively, of the pit pattern 115. As shown in FIG. 8, a second signal recording 
layer 118 is formed along the pit pattern 115. To reflect wXU a high efficiency towards an optical pickup unit 
disposed in front of the substrate 112, a light beam focused thereon through the first signal recording layer 114 
and light-transparent layer 117, the second signal recording layer 118 is formed from a film of a highly reflective 

40 metal such as aluminum (Al), gold (Au) or silver (Ag). 

[0069] The sheet 116 having the pit pattern 115 and second signal recording layer 118 formed thereon is 
produced through a process as shown in FIG. 9. To form the sheet 116, a polycarbonate web 121 is fed to a 
replicating or stamping post where a stamper 122 and pressing roller 124 are provided. The stamper 122 has formed 
thereon a pattern 123 of concavities and convexities corresponding to the convexities and concavities, respectively, 
of the intended pit pattern 1 1 5. The pressure roller 124 is provided with a heating means. The polycarbonate web 121 

^ is passed between the stamper 122 and pressure roller 124 wrtiile being heated and pressed. Thus, the polycarbonate 
web 121 has the pit pattern 123 stamped thereon, and is further fed towards a take-up roll 121a. Before the 
polycarbonate web is taken up on the roll, 121a, It is moved into a sputtering post where the second signal 
recording layer 118 is formed on a portion of the web 121 on which the pit pattern 123 has been stamped. Further, 
the polycarbonate web 122 is moved to a punching post where the web portion, on which the second signal recording 

gj, layer 118 is formed, is punched to a size for attachment to the substrate 112, thereby forming the sheet 116. The 
web 122 is wound on a take-up roll 121a. 

[0070] The pit pattern 123 formed on the stamper 122 is formed on recording tracks whose pitch is about 1.4 
times larger than that of the recording tracks formed on the optical discs 1 and 41. The minimum length of the pits 
forming the pit pattern 115 is also about 1.4 times larger than that in the optical discs 1 and 41. When the stamper 
122 for such tack pitch and minimum pit length is formed to sizes corresponding to those of the optical discs 1 and 
55 41, respectively, it will have a pit pattern being a half of those of the pit patterns formed on the optical discs 1 



and 41, and whose storage capacity is also a half of those of the optical discs 1 and 41. When the sheet 116 formed 
by the stamper 122 is formed to sizes corresponding to those of the optical discs 1 and 41, respectively, the amount 
of information recorded on the sheet 1 1 6 wiD be a half of those of the optical discs 1 and 41 . 

[0071] The sheet 116 thus formed is joined to the substrate 112 with the second and first signal recording 
layers 118 and 114 placed face-to-face. As mentioned above, an ultraviolet-curable resin is used as the light- 
transparent layer 117 between the sheet 1 16 and substrate 112. 

[0072] To join the sheet 116 to the substrate 112, they are centered with each other and the first and second 
signal recording layers 114 and 1 1 8 are placed In a face-to-face relation with a space O24 of 20 to 35 pm between them. 
To this end, a jig 125, for example, is inserted into a center hole 116a formed at the center of the sheet 116 and 
center hole 3 in the substrate 112 as shown in FIG. 10 to center the sheet 116 and substrate 112 with each other and 
to provide the space of 20 to 35 ^jm between the first and second signal recording layers 114 and 118. Then an 
ultraviolet-curable resin, for example, is injected between the substrate 112 and sheet 116 to form the light- 
transparent layer 117. With the substrate 112 and sheet 116 rotated, the ultraviolet-curable resin injected between 
the substrate 112 and sheet 116 is spread to a uniform thickness. Thereafter, ultraviolet rays are irradiated 
through the substrate 112 to harden the ultraviolet-curable resin to join the substrate 112 and sheet 116 to each other. 
[0073] Next, the hub 5 is installed to the substrate 112 to cover the center hole 3 in the substrate 112 to 
finish the optical disc 111. 

[0074] As mentioned above, the substrate 112 and sheet 1 16 are joined to each other with the space of 20 to 35 
(jm between them and the ultraviolet-curable resin, for example, injected into the space to form the light- 
transparent layer 1 17 which will thus have a thickness D24 of 20 to 35 pm. 

[0075] When a light beam of 380 to 420 nm in wavelength x, or a light beam of 630 to 670 nm in wavelength x, 
is focused on the first or second signal recording layer 114 or 118 through an objective lens having a numerical 
aperture (NA) of 0.5 to 0.7, the focal depth w\l\ be ±1 pm. Since the light-transparent layer 117 has the thickness D24 of 
20 to 35 nm, an information signal recorded on the first or second signal recording layer 114 or 118 can accurately 
be read by a common light beam L2 and objective lens 131 independentiy without mutually affecting each other and 
without being influenced by a spherical aberration of the objective lens 131. 

[0076] To read an information signal from the first or second recording layer 114 or 118, the position of the 
objective lens 131 is controlled for the light beam Lj to be focused on the first or second signal recording layer 114 
or 118 as shown in FIG. 8. The position of the objective lens 131 is controlled using, for example, control signals 
indicative of the first and/or second signal recording layers 114 and/or 118 and recorded in control signal recording 
areas for the first and/or second signal recording layers 114 and/or 118. 

[0077] In the aforementioned third optical disc 111 according to the third embodiment, an information signal 
can be recorded on each of the first and second signal recording layers 114 and 115 in an amount being a half of 
that recordable in the optical disc 1. Therefore, the optical disc 111 has a total storage capacity equivalent to 
that of the optical disc 1. 

[0078] As in the above, the read-only optical disc 111 is constructed SO that an information signal is read 
from the first and second signal recording layers 114 and 118 by irradiating light beams through the substrate 112 
to the respective signal recording layers 114 and 118. However, by forming the second signal recording layer 118 
from a translucent material which will aUow to pass a predetermined amount of a light beam while reflecting a 
predetermined amount of the light beam, it is also possible to read information signal from the first and second 
signal recording layers 114 and 118 by irradiating a light beam through the sheet 116. 

[0079] Further, in the read-only optical disc 111, a second sheet 126 may be joined to the sheet 116 (namely, 
the first sheet) vwtii a second light-transparent layer 127 made of a light-transparent, ultraviolet-curable material 
or the like laid between them as shown in FIG. 11. Namely, three signal recording layers may be formed in the 
optical disc 111. In this case, the signal recording layer 118 formed on at least the first sheet 116 is formed as a 
translucent layer which wiW allow to pass a predetermined amount of a light beam while reflecting a predetermined 
amount of the light beam. 

[0080] The above-mentioned read-only multi-layered optical disc may be formed to the size of the second optical 
disc according to the present invention, that is, the optical disc 41. Also in this case, since each of the signal 
recording layers is able to record a half of the information amount recordable on the optical disc 41, the two 
signal recording layers can record a total amount of information equivalent to that recordable in the first optical 
disc according to the present invention, namely, the optical disc 1 . 

[0081] The optical discs 1 and 41 constructed as having been described in the foregoing record an information 
signal with an extremely high density. Therefore, any littie dust or small scratch on the optical discs will make it 
impossible to accurately write or read an information signal. 

[0082] Thus, to avoid the above inconvenience, each of the optical discs 1 and 41 according to the present 
invention is encased in a cartridge. As a disc cartridge, it is set as encased in a cartridge in a recording and/or 
reproducing apparatus or it is stored as encased in the cartridge. 

[0083] Referring now to FIGS. 1 2 to 1 9, there are illustrated disc cartridges according to the present invention. 
[0084] The disc cartridge is generally indicated with a reference 51 as shown In FIGS. 12 and 13. The disc 
cartridge 51 encases the optical disc 1 having been described in the foregoing. It consists of upper and lower 
halves 52 and 53 butted to each other to form a cartridge 54 in which the optical disc 1 is encased. The cartridge 
54 is formed to have a rectangular shape of vrtiich a first side has a length W, of 52 to 70 mm and a second side has a 
length Wj of 52 to 75 mm, perpendicular to the first side. Therefore, the optical disc 1 of 65 mm or less in 
diameter can be encased rotatably in the cartridge 54. The lengths W, and Wj of the first and second sides of 



the cartridge 54 are appropriately selected from ranges of 52 to 70 mm and 52 to 75 mm, respectively, according to 
the size of the optical disc 1 to be encased in the cartridge 54. The cartridge 54 has a thicl<ness D, selected from a 
range of 3 to 6 mm according to the thickness of the optical disc 1 to be encased therein. 

[0085] That is, the cartridge 54 is formed according to the size of the optical disc 1 to have a rectangular 
shape having a necessary minimum length, width and thickness to encase the optical disc 1. 

[0086] In effect the disc cartridge 51 shown in FIGS. 12 and 13 comprises the cartridge 54 with the first side 
having the length W, of 68 mm, second side having the length Wj of 72 mm and thickness Dj of 5 mm since the 
optical disc 1 to be encased therein has a diameter of 64 mm and thickness D, of 0.6 mm. 

[0087] The cartridge 54 has formed in the upper half 52 thereof a writing access opening 55 through which a 
radially extending part of the optical disc 1 encased therein is exposed. The writing access opening 55 is provided 
to aDow an external field-applying magnetic head of a recording and/or reproducing apparatus to approach the 
optical disc 1 for writing of an information signal to the latter. The writing access opening 55 is formed to a 
rectangular shape extending from near a center of the cartridge 54 to near a shorter front side of the cartridge 54. 
The writing access opening 55 Is located with its longitudinal axis passing through the center of the optical disc 1 
and a middle point P, of the front side vwdth of the cartridge 54. 

[0088] Also, the lower half 53 of the cartridge 54 has formed therein a reading/writing access opening 56 
through which a radially extending part of the optical disc 1 encased therein is exposed and which allows an optical 
(Mckup unit of a recording and/or reproducing apparatus to approach the optical disc 1 for writing and reading of an 
information signal to and from the latter, and a central opening 57 through which the table-abutment 4 provided at 
the center of the optical disc 1 is exposed. The central opening 57 is formed at the center of the lower half 53, 
and the readingAvriting access opening 56 is formed contiguously to the central opening 57 to have a rectangular 
shape extending to near the front side of the cartridge 54. As shown in FIG. 13, the reading/writing access opening 
56 has a middle point of the width thereof deviated from the middle point P, of the front side width of the 
cartridge 54 tovrards one of the lateral sides of the cartridge 54. Ownng to this deviation of the readingAwriting 
access opening 56 from the center of the cartridge 54, the main body of the optical pickup unit can be displaced 
from the center line of the optical disc 1 with the optical axis of the objective lens positioned on the center line 
of the optical disc 1, so that the recording and/or reproducing apparatus compatible with the disc cartridge 51 can 
be designed more compact. 

[0089] The cartrtdge 54 is provided with a shutter member 58 to open and close the writing access opening 55, 
reading/writing access opening 56 and central opening 57 at the same time. The shutter member 58 is made by 
punching and bending a thin metal sheet. It consists of a first shutter portion 59 to open and close the writing 
access opening 55, second shutter member 60 to open and close the reading/writing access opening 56 and central 
opening 57, and a juncture 61 to connect the bases of the first and second shutter portions 59 and 60. The shutter 
member 58 is formed to have a generally C-shaped cross-section. The Juncture 61 has first and second projecting 
sliding guides 62 and 63 fitted on the front side of the cartridge 54. As shown in FIG. 12, the first shutter 
portion 59 is formed to have a rectangular shape having sufficient dimensions to close the writing access opening 
55. As shown in FIG. 13, the second shutter portion 60 extends from the juncture 61 while being deviated laterally 
in relation to the first shutter portion 59 to close both the reading/writing access opening 56 formed off the 
center of the cartridge 54 and the central opening 57 formed at the center of the cartridge 54. Also the second 
shutter portion 60 is bent to dose the central opening 57 which is positioned off the longitudinal axis of the 
reading^iiriting access opening 56. 

[0090] The shutter member 58 is fitted onto the cartridge 54 with the first shutter portion 59 laid over the 
writing access opening 55 and the second shutter portion 60 laid over the reading/writing access opening 56 and 
central opening 57. At this time, the first and second sliding guides 62 and 63 of the shutter member 58 are engaged 
on the front side of the cartridge 54 with guide pieces thereof (not shown) engaged in sliding guide recesses, 
respectively, formed in the cartridge 54. The shutter member 58 thus installed on the cartridge 54 can be prevented 
from slipping off on the cartridge 54, and can be moved along the front surface of the cartridge in the directions 
of arrows A and B in FIGS. 12 and 13 to open and close the vmting access opening 55, reading/writing access opening 
56 and central opening 57 simultaneously. 

[0091] There is provided inside the cartridge 54 a locking member (not shown) which engages with the shutter 
member 58 having been moved to a position where it closes the writing access opening 55, readingMriting access 
opening 56 and central opening 57, to thereby hold the shutter member 58 in that position. When the shutter member 
58 is in the closed position, the locking member engages vrth a locking piece provided on the first sliding guide 62 
to keep the shutter member 58 in the closed position. 

[0092] When the disc cartridge 51 is ejected from a recording and/or reproducing apparatus, the shutter member 
58 is held by a shutter holding member and moved in relation to the cartridge 54 to a position where it closes the 
reading/writing access opening 56 and central opening 57. Therefore, the disc cartridge 51 needs no forcing means 
such as a spring to move the shutter member 58 to the closed position. 

[0093] The second shutter portion 60 formed long enough to close the readingAwriting access opening 56 and 
central opening 57 has a free end thereof supported by a moving guide piece 60a fixed on the lower surface of the 
cartridge 54 as shown in FIG. 13. Thus the second shutter portion 60 is prevented from floating from the lower 
surface of the cartridge 54 and can positively close the central opening 57. 

[0094] The cartridge 54 has formed on the front side thereof an engagement recess 64 in which a shutter 
releasing member provided in a recording and/or reproducing apparatus is engaged wrhen ttie disc cartridge 51 is set 
in the recording and/or reproducing apparatus. The engagement recess 64 is open at one end thereof at which ttie disc 



cartridge 51 is first introduced into the recording and/or reproducing apparatus. 

[0095] When the disc cartridge 51 thus constructed Is introduced into a recording and/or reprodudng apparatus 
first at one lateral side thereof at which the engagement recess 64 is open, namely, in the direction of arrow E in 
FIGS. 12 and 13, the shutter releasing member of the recording and/or reproducing apparatus enters the engagement 
recess 64, and presses to displace the locking member, thereby disengaging the latter from the locking piece of the 
shutter member 58. As the disc cartridge 51 is further inserted into the recording and/or reproducing apparatus 
after the locking piece is disengaged from the locking member, the cartridge 54 is moved while the shutter member 58 
is restricted by the shutter releasing member from moving, so that the writing access opening 55, reading/writing 
5 access opening 56 and central opening 57 are opened. Thus the disc cartridge 51 is set in place in the recording 
and/or reproducing apparatus. 

[0096] As shown in FIG. 13, the cartridge 54 has formed on the lower surface thereof first and second 
positioning holes 65 and 66 for receiving positioning pins provided in the recording and/or reproducing apparatus. 
The positioning holes 65 and 66 are formed in positions at the front comers, respectively, of the cartridge 54 at 

.g w/hich the holes 65 and 66 are not opposite to the optical disc 1 encased in the cartridge 54. 

[0097] The first disc cartridge 51 constructed as described in the above is formed to have a sufficient size to 
encase the optical disc 1 having a small diameter. The reading/writing access opening 56 is formed nearer to one 
lateral side of the cartridge 54. Therefore, along vwth the compact design of the disc cartridge 51, the recording 
and/or reproducing apparatus in which the disc cartridge 51 is to be used can be designed correspondingly compact. 
[0098] Referring now to FIGS. 14 and 15, there is illustrated a second disc cartridge according to the present 

<5 invention, designed to encase the second optical disc according to the present invention, namely, the optical disc 
41. The disc cartridge is generally indicated with a reference71. 

[0099] Similar to the first disc cartridge, namely, the disc cartridge 51 having been described in the 
foregoing, the disc cartridge 71 consists of an upper half 72 and lower half 73 butted to each other to form a 
cartridge 74 in which the disc cartridge 41 is to be encased. The cartridge 74 is fonned to have a rectangular shape 
of which a first side has a length W, of 41 to 57 mm and a second side has a length W2 of 41 to 62 mm, perpendicular 
to the first side. Therefore, the optical disc 41 of more than 38 mm and 52 mm or less in diameter can be encased 
rotatably in the cartridge 74. The lengths W., and W2 of the first and second sides of the cartridge 74 are 
appropriately selected from ranges of 41 to 57 mm and 41 to 62 mm, respectively, according to the size of the 
optical disc 1 to be encased in the cartridge 54. The cartridge 54 has a thickness D4 selected from a range of 3 to 6 
mm according to the thickness of the optical disc 41 to be encased therein. 
25 [0100] That is, the cartridge 74 is formed according to the size of the optical disc 41 to have the rectangular 
shape having minimum necessary length, viridth and thickness to encase the optical disc 41. 

[0101] In effect, the disc cartridge 71 shown in FIGS. 14 and 15 comprises the cartridge 74 with a first side 
having a length W3 of 54 mm, second side having a length W4 of 57 mm and thickness D4 of 5 mm, since the optical 
disc 41 to be encased therein has a diameter of 50 mm and thickness D,^ of 0.6 mm. 

[0102] As in the disc cartridge 51, the cartridge 74 has formed in the upper half 72 thereof a writing access 
opening 75 through which a radially extending part of the optical disc 41 encased therein is exposed. Also, the 
lower half 73 of the cartridge 74 has formed therein a readingAwriting access opening 76 through which a radially 
extending part of the optical disc 41 encased therein is exposed and v^ich allov^^ an optical pickup unit of a 
recording and/or reproducing apparatus to approach the optical disc 41 for writing and reading of an Information 
signal to and from the latter, and a central opening 77 through which the table-abutment 4 provided at the center of 

35 the optical disc 41 is exposed. Similarty to the reading/writing access opening in the disc cartridge 51, the 
reading/writing access opening 76 has a middle point P4 of the width thereof deviated from the middle point P3 of the 
front side vwdth of the cartridge 74 towards one of the lateral sides of the cartridge 74, as shown in FIG. 1 5. 
[0103] The cartridge 74 is provided with a shutter member 78 to open and close the writing access opening 75, 
readingAivnting access opening 76 and central opening 77 at the same time. The shutter member 78 is dimensioned 
differently from the shutter member of the disc cartridge 51 but constructed similariy to the latter. So, the same 

40 or similar elements as or to those of the shutter member of the disc cartridge 51 are Indicated with the same 
reference numerals used for the latter and will not be described in further detail. 

[0104] The cartridge 74 of the disc cartridge 71 has formed on the front side thereof an engagement recess 84 
in which a shutter releasing member provided in a recording and/or reproducing apparatus is engaged when the disc 
cartridge 71 is set in the recording and/or reproducing apparatus. The engagement recess 84 is open at one end 
thereof at which the disc cartridge 71 is first introduced into the recording and/or reproducing apparatus. 
[0105] When the disc cartridge 71 thus constructed is introduced into a recording and/or reproducing apparatus 
first at one lateral side thereof at which Uie engagement recess 84 is open, the shutter releasing member (not shovwi) 
of the recording and/or reproducing apparatus enters the engagement recess 84, and presses to displace the locking 
member (not shown), thereby disengaging the latter from the locking piece (not shown) of the shutter member 78. As 
the disc cartridge 71 is further inserted into the recording and/or reproducing apparatus after the locking piece is 
gg disengaged from the locking member, the cartridge 74 is moved while the shutter member 78 is restricted by the 
shutter releasing member from moving, so that the writing access opening 75, reading/Writing access opening 76 and 
central opening 77 are opened. Thus the disc cartridge 71 is set in place in the recording and/or reproducing 
apparatus. 

[0106] As shown in FIG. 15, the cartridge 74 has formed on the lower surface thereof first and second 
positioning holes 85 and 86 in which positioning pins provided in the recording and/or reproducing apparatus are 
55 engaged when the disc cartridge 71 Is set in the recording and/or reproducing apparatus. The positioning holes 85 



and 86 are formed in positions at the front corners, respectively, of the cartridge 74 at which the holes 85 and 86 
are not opposite to the optical disc 41 encased in the cartridge 74. 

[0107] The disc cartridge 71 is designed smaller than the disc cartridge 51 since it is used to encase the 
optical disc 41 smaller than the optical disc 1. However, since the optical discs 1 and 41 are identical to each 
other in the method of attaching each of them to the rotation driving mechanism of a recording and/or reproducing 
apparatus and the method of writing and reading an information signal to and from their signal recording layers, it 
is desirable for both the disc cartridges 51 and 71 to be usable commonly in the recording and/or reproducing 
apparatus which is compatible-with at least the disc cartridge 51 . 

[0108] For selective use of the disc cartridges 51 and 71 of different sizes in a common recording and/or 
reproducing apparatus, it is necessary to provide the apparatus with a cartridge receiver or holder which can 
selectively position each of the disc cartridges 51 and 71 for attachment to the rotation driving mechanism. 
[0109] A recording and/or reproducing apparatus for optical discs as recording media comprises an optical 
pickup unrt and magnetic head unit moving over the upper and lower surfaces of the optical disc. Therefore, it is 
difficult to additionally provide a disc cartridge positioning mechanism within the reach of the optical pickup unit and 
magnetic head unit. 

[0110] In such a situation, it should desirably be possible with only a minor modification of a recording 
and/or reproducing apparatus in which the disc cartridge 51 is usable, to set the disc cartridge 71 in place in the 
apparatus in a similar manner to that for setting the disc cartridge 51. 

[0111] To this end, the present invention provides also an adapter for use writh both the disc cartridges 51 and 
71 commonly in a recording and/or reproducing apparatus. FIGS. 16 to 18 show together the adapter. The adapter is 
generally indicated with a reference 91 and has the same size as the disc cartridge 51. 

[0112] As shown In FIG. 16, the adapter 91 is designed to have a rectangular shape whose outside dimensions are 
same as Uiose of the cartridge 54 of the disc cartridge 51. The adapter 91 has formed in the center thereof a 
cartridge holding concavity 92 to receive the disc cartridge 71. The concavity 92 has a sufficient size to receive 
the disc cartridge 71 . The adapter 91 has formed, on the bottom of the concavity 92, first and second positioning 
pins 93 and 94, which engage the first and second positioning pin engagement boles 85 and 86, respectively, formed 
in the disc cartridge 71, as shown in FIGS. 16 and 17. Further, first and second projections 95 and 96 are formed on 
the bottom of the concavity 92 along a wall of the concavity 92 opposite to the wall along which the pins 93 and 94 
are provided. The first and second projections 95 and 96 are provided to support the lower surface of the disc 
cartridge 71 and to level the latter in relation to the adapter 91 . 

[0113] Moreover, there is formed in the bottom of the concavity 92 an opening 97 through which the 
reading/writing access opening 76 and central opening 77, which is formed in the lower half of the disc cartridge 
71 received in the adapter 91 , are exposed. 

[0114] Furthermore, the adapter 91 has provided at the front side thereof a shutter coupling member 98 which is 
connected to the shutter member 78 of the disc cartridge 71 set in the adapter 91. The shutter coupling member 98 is 
provided with an engagement projection 99 for engagement in the engagement hole 61a formed in the juncture 61 of 
the shutter member 78. The shutter member 78 is installed movably along the front side of the adapter 91 in the 
directions of arrows C and D in FIG. 16, which is the same as the moving direction of the shutter member 78. The 
shutter coupling member 98 is also provided with an engagement piece 100, virtiich vmII be engaged with the shutter 
releasing member engagement recess 84 formed in the disc cartridge 71 set on the cartridge holding concavity 92. 
[0115] Further, the adapter 91 has formed along the front side thereof a shutter releasing member engagement 
recess 101 similar to the shutter releasing member engagement recess 64 formed along the front side of the disc 
cartridge 51. 

[0116] Moreover, the adapter 91 has formed on the lower surface thereof first and second positioning pin 
engagement holes 102 and 103 in positions, respectively, corresponding to the first and second positioning pin 
engagement holes 65 and 66 of the disc cartridge 51 . 

[0117] As shown in FIG. 18, the disc cartridge 71 is received in the adapter 91 thus constructed with the 
engagement projection 99 engaged in the engagement hole 61 a of the shutter member 78, the engagement piece 100 
engaged in the shutter releasing member engagement recess 84 and the first and second positioning pins 93 and 94 
engaged in the first and second engagement holes 85 and 86, respectively. The disc cartridge 71 thus received in 
the adapter 91 will have the same shape as the disc cartridge 51. Namely, it can be handled similariy to the disc 
cartridge 51. 

[0118] That is to say, the adapter 91 with the disc cartridge 71 set in the cartridge holding concavity 92 is 
introduced, first at the lateral side thereof perpendicular to the front side on which the shutter coupling member 
98 is installed, into a recording and/or reproducing apparatus. As the adapter 91 is further inserted into the 
recording and/or reproducing apparatus, the shutter releasing member provided on the recording and/or reproducing 
apparatus enters the shutter releasing member engagement recess 101 to move the shutter coupling member 98 in the 
direction of an-ow C in FIG. 18. As the shutter coupling member 98 is moved in tiie direction of arrow C in FIG. 18, 
the engagement piece 100 provided on the shutter coupling member 98 moves in the shutter releasing member 
engagement recess 84 of the disc cartridge 71 in the direction of arrow C to press and displace the locking member 
provided inside the disc cartridge 71. Thus the locking member is disengaged from the locking piece provided on the 
shutter member 78. As the adapter 91 is inserted further into the reading and/or reproducing apparatus after the 
disengagement of the locking member from the locking piece, the cartridge 74 is moved along with the adapter 91 with 
the shutter member 78 restricted by the engaging piece 100 from moving, so that the writing access opening 75, 
readingAAmting access opening 76 and central opening 77 are opened. Thereafter, the adapter 91 is set together with 
the disc cartridge 71 held therein onto a cartridge mount In the recording and/or reproducing apparatus. The adapter 



91 is correctly positioned on the cartridge mount since positioning pins provided in the recording and/or 
reproducing apparatus are engaged in the first and second positioning pin engagement holes 102 and 103, 



[0119] It should be noted that to selectively set the disc cartridges 51 and 71 of different sizes in the 
recording and/or reproducing apparatus, a cartridge mount in vriiich each of the disc cartridges 51 and 71 can be held 
may be provided in the apparatus. In this case, the cartridge mount is provided with positioning pins w^hich are to 
be engaged in the first and second positioning pin engagement holes 65 and 66 in the disc cartridge 51, respectively, 
and those w^hich are to be engaged in the first and second positioning pin engagement holes 85 and 86, respectively. 
To make it possible to selectively set the disc cartridges 51 and 71 in the recording and/or reproducing apparatus, 
there are formed in the disc cartridge 51, larger than the disc cartridge 71, relief holes in which the positioning 
pins are to be received In the first and second positioning pin engagement holes 85 and 86, respectively, in the 
disc cartridge 71. 

[0120] As having been described in the foregoing, since the disc cartridges 51 and 71 encase the write/read 
optical discs 1 and 41, respectively, which are capatsle of recording an information signal, the cartridges 54 and 74 
have formed in the upper half thereof the writing access openings 55 and 75 through wrtiich a magnetic head writes 
information to the respective exposed optical discs 1 and 41. However, a disc cartridge in which the read-only 
optical disc 111 is encased has no writing access opening formed in the upper half thereof, while having formed in 
the lower half thereof only a reading access opening, through which the optical pickup unit is exposed and a central 
opening through which the table-abutment thereof is exposed. Therefore, the disc cartridge encasing the read-only 
may have only a shutter for the reading access opening and central opening formed in the lower half 



[0121] The disc cartridge 51 encasing the optical disc 1 and the disc cartridge 71 encasing the optical disc 41 
are set in a recording and/or reproducing apparatus constructed as will be described below, to write and read 
information signal to and from the optical discs 1 and 41. 

[0122] As mentioned above, the disc cartridge 71 is set in the adapter 91 and set as it is in the recording 
and/or reproducing apparatus. Similarly to the disc cartridges 51 and 71, the cartridge In which the read-only 
optical disc 111 is encased may be set in the recording and/or reproducing apparatus to read infonnation signal 
recorded on the optical disc 111. 

[0123] Referring now to FIG. 19, there Is schematically displayed a recording and/or reproducing apparatus in 
which each of the disc cartridges 51 and 71 and a disc cartridge encasing the read-only optical disc 111 is usable. 
The recording and/or reproducing apparatus is generally indicated with a reference 200. As shown, the disc cartridge 
51, the disc cartridge 71 set in the adapter 91 or the disc cartridge encasing the read-only optical disc 111 is set 
in the recording and/or reproducing apparatus 200 to write Information signals such as audio signal, video signal, 
etc. and read an information signal recorded in the optical disc. The recording and/or reproducing apparatus 200 
comprises a magnetic head unit to apply an external magnetic field to the magneto-optical disc vy^en Virriting 
information signal to the latter. 

[0124] As shown in FIG. 19, the recording and/or reproducing apparatus 200 comprises a housing, a flat, 
generally rectangular base 201 formed from a metallic material and disposed in the housing, and a cartridge holder 
202 to hold a disc cartridge. The cartridge holder 202 is supported pivotably on the base 201. The base 201 has 
incorporated therein a rotation driving mechanism 11 which drives to spin the optical disc 1 (41 or 111) and an 
optical pickup unit 203. There is provided on the base 201 a cartridge mount 205 on which a disc cartridge (not 
shown) held In the cartridge holder 202 is set The cartridge holder 202 has disposed thereon a magnetic head unit 

206 which is moved synchronously vwth the optical pickup unit 204 radially of the optical disc 1 . 

[0125] The rotation driving mechanism 11 is constructed as having previously been described vwth reference to 
FIG. 4. 

[0126] As shown in FIG. 19, the optical pickup unit 204 comprises mainly a semiconductor laser to emit a light 
beam, an objective lens 131 to focus the light beam emitted from the semiconductor laser onto the optical disc 1, a 
photodetector to detect a return light from the optical disc 1 in order to detect an information signal and control 
signals, etc. The optical pickup unit 204 is supported at both sides thereof by a pair of guide shafts 207 Installed 
in parallel to each other on the bottom of the base 201 to be movable radially of the optical disc 1 set on the disc 
table 14. The objective lens 131 faces the upper surface of the base 201 and the optical disc 1 set on the disc 
table 14 through an opening 208 formed in the base 201. The optical pickup unit 204 is guided on the guide shafts 

207 by a feed screw (not shown) driven by a drive motor (not shown) fixed on the bottom of the base 201, and thus 
moved radially of the optical disc 1 on the disc table 14. That is, to write or read an information signal, the 
optical pickup unit 204 is moved radially from the lead-in area towards the lead-out area of the optical disc 1. 

[0127] As shown also in FIG. 19, the magnetic head unit 206 is linked with the optical pickup unit 204, which 
writes an information signal to the optical disc 1. Namely, the magnetic head unit 206 is also moved radially of the 
optical disc 1 on the disc table 14 as the optical pickup unit 204 is so moved. The magnetic head unit 206 comprises a 
magnetic head 210 to apply to the optical disc 1 with an external magnetic field modulated according to an 
information signal to be written to the optical disc, and a magnetic head supporting plate 21 1 provided vinth a leaf 
spring supporting at the free end thereof the magnetic head 210 and which can elastically be displaced. The magnetic 
head unit 206 is linked with the optical pickup unit 204 by a linkage member 213 in such a manner that it is 
positioned in a position where it will be,opposite to the optical pickup unit 204 wnth the optical disc 1 on the 
disc table 14 located between them. 

[0128] As shown in FIG. 19, the linkage member 213 consists of a coupling piece 215 and a fixture 216 formed by 
bending one end of the coupling piece 215 perpendiculariy to the latter itself and by which the linkage member 213 



is fixed to the optical pickup unit 204. The linkage member 213 is formed to have a generally L shape. The linkage 
member 213 is installed to the optical pickup unit 204 with the fixture 216 fixed to the optical block with fbdng 
screws or the like so that the free end of the coupling piece 215 projects above the base 201. The base end of the 
magnetic head supporting plate 211 is pivotably supported on the other end of the coupling piece 215 by means of a 
pivot (not shown). Thus the magnetic head supporting plate 211 is pivotable about the pivot in directions of the 
magnetic head 210 supported at the free end of the plate 21 1 being turned tovrards and away from the optical disc 1 
on the disc table 14. 

[0129] As the optical pickup unit 204 is driven by the feeding motor to move radially of the optical disc 1, 
the magnetic head unit 206 thus coupled to the optical pickup unit 204 by means of the linkage member 213 is also 
moved along writh the optical pickup unit 204 radially of the optical disc 1 . 

[0130] As shown In FIG. 19, the cartridge holder 202 in which the disc cartridge is inserted and held is 
pivotally installed to the base 201 in a position between the base 201 and magnetic head unit 206. The cartridge 
holder 202 has provided at opposite lateral sides thereof cartridge guides 221 and 222 to guide and hold a disc 
cartridge, and also has a cartridge inlet 223 formed at the front side thereof A disc cartridge inserted from the 
cartridge inlet 223 into the cartridge holder 202, is held at opposite lateral sides thereof by the cartridge guides 
221 and 222, respectively. 

[0131] The recording and/or reproducing apparatus 200 with the rotation driving mechanism 11 constructed as 
mentioned above works as will be described below when the disc cartridge 51 encasing the optical disc 1, for example. 

Is set therein: 

[0132] First, to write an information signal to the optical disc 1 or to read an Information signal recorded on 
the optical disc 1, the cartridge holder 202 is pivoted to Its upper position where It Is apart from the cartridge 
mount 205. At this time, the cartridge inlet 223 of the cartridge holder 202 will be directed to above the 
apparatus. Then, the cartridge holder 202 in vrtiich the disc cartridge is held is pivoted towards the cartridge mount 
205 and thus the disc cartridge 51 is positioned in place on the cartridge mount 205. 

[0133] At this time, the optical disc 1 in the disc cartridge 51 is set on the disc table 14 of the rotation 
driving mechanism 11 and clamped there for rotation with the disc table 14. When it is detected that the disc 
cartridge set on the cartridge mount 205 encases the optical disc 1 and the write mode of operation Is selected by 
using a record button, the spindle motor 12 is driven to spin forward and the optical disc 1 Is spun along with the 
disc table 14. The optical pickup unit 204 is put Into operation. A light beam emitted from a light source scans over 
the signal recording layer 21 of the optical disc from the leadn'n to lead out while the magnetic head 210 applies 
the optical disc 1 with an external magnetic field modulated according to an information signal to be written. Thus, 
a desired Information signal is written to the optical disc 1 . 

[0134] When the read mode of operation is selected by using a play button, a light beam emitted from the 
semiconductor laser of the optical pickup unit 204 is Irradiated to the signal recording layer 21 of the optical 
disc 1, a return light from the signal recording layer 21 of the optical disc 1 is detected by the photodetector of 
the optical pickup unit 204. Thus, an information signal is read fi'om the optical disc 1. It should be noted that 
for information signal reading, no external magnetic field may be applied to the optical disc 1, namely, the 
magnetic head unit 206 is not required. 

[0135] In the above-mentioned recording and/or reproducing apparatus 200, the optical pickup unit 204 emits a 
light beam which enables a high density recording as having previously been described. A semiconductor laser 
emitting a light beam of 380 to 420 nm in vyravelength X or a light beam of 630 to 670 nm In wavelength %. is used as 
the laser source. The objective lens 131 has a numerical aperture NA of 0.5 to 0.7 to permit a high resolution. The 
magnetic head 210 is a high frequency type one to enable a high density recording. 

[0136] In addition to the first disc cartridge 51 encasing the first optical disc 1, the second disc cartridge 
71 encasing the second optical disc 41 or the disc cartridge in which the read-only optical disc 1 1 1 Is encased can 
be used In the recording and/or reproducing apparatus to write or read an information signal in the same manner as 

mentioned above. 

[0137] As having been described in the foregoing, since the optical recording medium and the disc cartridge 
encasing the optical recording medium according to the present invention are very compact and able to an record 
information signal Viith a high density, a recording and/or reproducing apparatus can be provided which is 
correspondingly compact and can write or read an Information signal such as audio and video information for a 
sufficientiy long time. 

[0138] Although modifications and changes may be suggested by those of ordinary skill in the art, it is the 
intention of the Inventors to embody within the patent warranted hereon all changes and modifications as reasonably 
and property come within the scope of their contribution to the art. 

Claims 

1 . An optical read/Write recording medium comprising: 

a disc having a diameter of 65 mm or less and a thickness between and including 0.4 mm and 0.7 mm, the disc 
further having a center; and 

a recording area for recording an infomnation signal on ttie disc, the recording area extending outwardly 
12.5 mm or less from the center of the disc, a ratio in diametrical length between the recording area and a 
non-recording area on the disc being 3.4 or more, said recording area having an information signal storage 



capacity of at least 2 Gigabytes. 



The optical read/write recording medium according to Claim 1, wlierein said recording area further comprises 
tracks having a pitch between and including 0.3 pm and 0.55 gm for recording an Information signal represented 
as pits in said tracks, said pits having a length betw/een and including 0.1 pm/bit and 0.22 Mm/bit 

The optical read/write recording medium according to Claim 1, further comprising: 

a center hole formed at the center of the disc; 

an annular table-abutment formed around the center hole and being convex to one side of the disc; and 
a magnetic-clamping hub fixed to the annular table-abutment 



The optical readAwite recording medium according to Claim 3, wherein the annular table-abutment is convex by 
0.4 mm to 0.7 mm and has an outside diameter of about 14 mm and inside diameter of about 8 mm. 

An optical read/write recording medium comprising: 

a disc having a diameter between 38 mm and 52 mm and a thickness between and including 0.4 mm to 0.7 
mm, said disc having a center, and 

a recording area on the disc extending outwardly 12.5mm or less from the center of the disc, said recording 
area having an information signal storage capacity of at least 1 Gigabyte. 



The optical read/write recording medium according to Claim 5, wherein the recording area further comprises 
tracks having a pitch between and including 0.3 pm and 0.55 pm for recording an information signal represented 
as pits in the tracks, the pits having a length between and including 0.1 pm/bit and 0.22 pm/bit. 

The optical readAwrite recording medium according to Claim 5, further comprising: 

a center hole formed at the center of the disc; 

an annular table-abutment formed around the center hole and being convex to one side of the disc; and 
a magnetic-clamping hub fixed to the annular table-abutment 



The optical readAvrite recording medium according to Claim 7, 

wherein the table-abutment is formed to a same size as that of a second table-abutment formed for a second 
optical recording medium comprising: 

a disc having a diameter of 65 mm or less and a thickness between and including 0.4 mm and 0.7 mm, the disc 
having a center; and 

a recording area for recording an information signal on the disc, the recording area extending outwardly 
12.5 mm or less from the center of the disc, a ratio in diametrical length between the recording area and a 
non-recording area on the disc being 3.4 or more, said recording area having an information signal storage 
capacity of at least 2 Gigabytes. 



A read-only optical recording medium simulated to a readA/i/rite recording medium, the readAfvrite recording medium 
having a disc with a diameter of 65 mm or less and a thickness between and including 0.4 mm and 0.7 mm, a 
recording area on the disc extending outwardly 12.5 mm or less from a center of the disc, the recording area 
having a storage capacity of at least 2 Gigabytes and a ratio in diametrical length between the recording area 
and a non-recording area of the disc being 3.4 or more, the read-only optical recording medium comprising: 

a substrate formed to a disc shape having a thickness between and including 0.4. mm and 0.6 mm by injecting 
a resin into a mold having formed thereon a pit pattern on a recording track in which a smallest pit length 
and a recording track pitch are about 1.4 times larger than a pit length and a track pitch on the 
readAwrite recording medium; 



a fist information recording layer formed on the pit pattern on the substrate; 



a light-transparent sheet between and including 0.05 mm and 0.1 mm in thiclcness and having on one side 
thereof a pit pattern formed by thermally stamping a pit-pattern stamper; and 



a second Information recording layer formed on the pit-pattern side of the light-transparent sheet, wherein 
the pit pattern on the substrate and pit pattern on the light-transparent sheet join each other with a 
transparent resin between them, the transparent resin between the substrate and light-transparent sheet 
having a length between and including 20 \im and 35 pm. 

10. The read-only optical recording medium according to Claim 9, wherein the first information recording layer is 
translucent for optically reading a recorded information signal from the substrate side. 

11. The read-only optical recording medium according to Claim 9, further comprising: 

a center hole formed at the center of the substrate; 

an annular table-abutment formed around the center hole and being convex to one side of the substrate; and 
a magnetic-damping hub fixed to the annular table-abutment 

12. The read-only optical recording medium according to Claim 11, wherein the annular table-abutment In convex by 
0.4 mm to 0.7 mm and has an outside diameter of about 14 mm and inside diameter of about 8 mm. 

13. A read-only optical recording medium simulated to a read-write recording medium, the read-write recording 
medium including a disc having a diameter between 38 mm and 52 mm and a thickness between and including 0.4 
mm and 0.7 mm, a recording area on the disc extending outwardly 12.5mm or less from a center of the disc, the 
recording area having an information signal storage capacity of at least 1GB, the read-only optical recording 
medium comprising: 

a substrate formed to a disc shape having a thickness between and Including 0.4 mm and 0.6 mm by injecting 
a resin in a mold having formed thereon a pit pattern on a recording track in which a smallest pit length 
and a recording track pitch are about 1.4 times larger than a pit length and a track length on. the read- 
write recording medium; 

a fist infbrmafion recording layer formed on the pit pattern on the substrate; 

a light-transparent sheet between and including 0.05 mm and 0.1 mm in thickness and having on one side 
thereof a pit pattern formed by thermally stamping a pit-pattern stamper; and 

a second information recording layer formed on the pit-pattern side of the light-transparent sheet wherein 
the pit pattern on the substrate and pit pattern on the light-transparent sheet join each other with a 
transparent resin between them, the transparent resin between the substrate and light-transparent sheet 
having a length between and including 20 \im and 35 pm. 

14. The read-only optical recording medium according to Claim 13, wherein the first information recording layer is 
translucent for optically reading a recorded information signal from the substrate side. 

15. The read-only optical recording medium according to Claim 13, 

a center hole formed at the center of the substrate; 

an annular table-abutment formed around the center hole and being convex to one side of the substrate; and 
a magnetic-clamping hub fixed to the annular table-abutment 

16. The read-only optical recording medium according to Claim 13, wherein the annular table-abutment is convex by 
0.4 mm to 0.7 mm and has an outside diameter of about 14 mm and inside diameter of about 8 mm. 

17. A disc cartridge in vsrhich a read-write recording medium is encased, the read-write recording medium Including 
a disc having a diameter of 65 mm or less and a thickness between and including 0.4 mm and 0.7 mm, a recording 
area on the disc extending outwardly 12.5 mm or less from a center of the disc, the recording area having a 
storage capacity of at least 2Gigabytes, a ratio in diametrical length between the recording area and a non- 



recording area of the disc being 3.4 or more, the disc cartridge comprising: 

a cartridge having a rectangular shape and including a first side having length between and including 52 mm 
and 70 mm, and a second side, perpendicular to the first side, having a length between and including 52 mm 
and 75 mm, the cartridge having a thickness between and including 3 mm and 6 mm; and 

at least one opening formed in a side of the cartridge parallel to the readAvrite recording medium, the 
opening being a writing and reading access opening through which a radially extending portion of the 
recording medium is exposed to a light beam from an optical pickup and through which the magnetic-clamping 
hub is exposed, the opening further being formed deviated to one lateral side from a middle point of a 
front side of the cartridge. 

18. The disc cartridge according to Claim 17, further comprising: 

a shutter member slidably mounted along one lateral side of the cartridge for opening and closing at least 
the writing access opening and reading access opening formed in the cartridge. 

19. A disc cartridge having a read-write recording medium is encased therein, the read-write recording medium 
including a disc having a diameter between 38 mm and 52 mm and a thickness between and including 0.4 mm and 
0.7 mm, a recording area on the disc extending outwardly 12.5 mm or less from a center of the disc, the 
recording area having a storage capacity of at least 1 Gigabyte, the disc cartridge comprising: 

a cartridge having a rectangular shape and including a first side having a length between and including 41 
mm and 57 mm and a second side, perpendicular to the first side, having a length between and including 41 
mm and 62 mm, the cartridge having a thickness between and including 3 mm and 6 mm; and 

at least an opening formed in a side of the cartridge parallel to the read-write recording medium, the 
opening being a writing and/or reading access opening through which a radially extending portion of the 
recording medium is exposed to a light beam from an optical pickup and through which the magnetic-clamping 
hub is exposed, the opening further being formed deviated to one lateral side from a middle point of a 
front side of the cartridge. 

20. The disc cartridge according to Claim 19, further comprising: 

a shutter member stidabty mounted along one lateral side of the cartridge for opening and closing at least 
the writing access opening and reading access opening formed in the cartridge. 

21. A disc cartridge having a read-only optical recording medium encased therein, the read-only optical recording 
medium including a disc having a diameter of 65 mm or less and a thickness between and including 0.4 mm and 0.7 
mm, a recording area on the disc extending outwardly 12.5 mm or less from a center of the disc, the recording 
area having a storage capacity of at least 2Gigabytes, a ratio in diametrical length between the recording area 
and a non-recording area of the disc being 3.4 or more, the disc cartridge comprising: 

a cartridge of a rectangular shape including a first side having a length between and including 52 mm and 
70 mm and a second side, perpendicular to the first side, having a length between and including 52 mm and 
75 mm, the cartridge having a thickness between and including 3 mm and 6 mm; and 

at least one opening formed in a side of the cartridge parallel to the read-only recording medium, the opening 
being a writing and reading access opening through vrtiich a radially extending portion of the recording 
medium is exposed to a light beam from an optical pickup through which the magnetic-clamping hub is 
exposed, the opening further being formed deviated to one lateral side fl'om a middle point of a front side 
the cartridge. 

22. The disc cartridge according to Claim 21 , further comprising: 

a shutter member slidably mounted along one lateral side of the cartridge for opening and closing at least 
the writing access opening and reading access opening formed in the cartridge. 



23. A disc cartridge having a read-only optical recording medium encased therein, the read-only optical recording 
S5 medium including a disc having a diameter of between 38 mm and 52 mm and a thickness between and including 



0.4 mm and 0.7 mm, a recording area on the disc extending outwardly 12.5 mm or less from a center of the read- 
only optical recording medium, the recording area having a storage capacity of at least 1 Gigabyte of an 
information signal as a pit pattern, the disc cartridge comprising: 



a cartridge of a rectangular shape including a first side having a length between and including 41 mm and 
52 mm and a second side, perpendicular to the first side, having a second length between and including 41 
mm and 62 mm, the cartridge having a thickness between and including 3 mm and 6 mm; and 

at least an opening formed In a side parallel to the read-write recording medium, the opening being a 
writing and/or reading access opening through which a radially extending portion of the optical disc is 
exposed to a light beam from an optical pickup and through which the magnetic-clamping hub is exposed, the 
opening being formed deviated to one lateral side from a middle point of a front side of the cartridge. 



24. The disc cartridge according to Claim 23, further comprising: 

a shutter member slidably mounted along one lateral side of the cartridge for opening and closing at least 
the writing access opening and reading access opening formed in the cartridge. 
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